The cholinergic system in cyclophosphamide-induced Chagas dilated myocardiopathy in Trypanosoma-cruzi-infected rats: an electrocardiographic study.
Chronic Chagasic Cardiomyopathy (CCC) has been related to the cholinergic system by the neurogenic and autoimmune theories. The neurogenic theory explains cardiomyopathy as a result of post-ganglionic parasympathetic denervation. Cyclophosphamide (CP) facilitates the development of autoimmune disease because of a selective depletion of suppressor T cells. In this study we characterized the phenylephrine-induced vasovagal reflex using selective cholinergic drugs, in two rat models: Trypanosoma cruzi (TC) infected animals and CCC CP-treated rat model. To achieve this goal, 3 week old-90 Sprague Dawley rats were divided into four groups: Control (C), CP, TC and TCCP; TC and TCCP were inoculated with 1000 trypomastigotes/g; CP and TCCP were treated with CP 20 mg/Kg twice a week for five times. After 6 months, the studied animals underwent electrocardiographic (EKG), radiographic (Rx) and histopathological (HP) assesments. The vagal integrity was evaluated by application of phenylephrine (PE) plus tacrine, while the muscarinic cholinergic function was evaluated using selective M1, M2, M3 and M4 muscarinic antagonists. Our data show show that TCCP rats displayed the highest frequency of EKG, Rx and HP disturbances. TC and TCCP rats exhibited a decreased response to: 1) phenylephrine-induced vagal baroreflex bradycardia; 2) methoctramine-, 4-DAMP- and tropicamide-induced tachycardia; 3) methoctramine-induced QRS shortening, and 4) tropicamide-induced QT prolongation. In conclusion, CP facilitates the development of CCC in Trypanosoma cruzi infected rats, by promoting parasympathetic disturbances that appear as consequence of alterations on the muscarinic receptor distribution at different neural integration levels.